Time-dependent changes in cerebral and cardiovascular parameters in isoflurane-nitrous oxide-anesthetized dogs.
The purpose of this study was to examine the time-dependent effects of isoflurane-nitrous oxide anesthesia on cerebral blood flow and metabolism and on cardiovascular parameters. Eleven 15-kg mongrel dogs were anesthetized with 0.8% isoflurane (approximately 1.3 MAC (minimal anesthetic concentration], 70% nitrous oxide, and 30% O2 and were paralyzed with pancuronium. Blood flow (using the radioactive microsphere technique) and cerebrovascular and cardiovascular parameters were measured 6 times at 30-minute intervals beginning 2 hours after the induction of anesthesia. In this experiment, cerebral blood flow was markedly elevated at 2 hours after the induction of anesthesia, but then declined progressively by 40 to 50% over the 2 1/2-hour time period investigated, approaching values for normal awake dogs. The decline was accompanied by a progressive decrease in the cerebral metabolic rate of oxygen and a constant rise in cerebrovascular resistance. Blood flow to organs outside the central nervous system declined progressively, but with more variability between tissues. The mean arterial pressure increased slightly, and the peripheral vascular resistance almost doubled, but cardiac index, cardiac work, and stroke volume all decreased gradually. We conclude that isoflurane-nitrous oxide anesthesia produces significant cerebral vasodilatation in dogs, but that this effect diminishes over time. These time-dependent circulatory changes merit further investigation in humans.